Introduction
Nowadays, may be less found the secured places from cockroach presence [1] . They are one of the most important agents in transmission of almost 150 bacteria species, 60 species of yeast, 90 species of protozoa and 45 species of parasite worms to human life either mechanically or biologically. They are one of the most important agents that normally get infected with pathogenic bacteria causing leprosy, bubonic plague, dysentery, urinary infections, Hungarian, pimples, and abscesses [2] . According to the esearches, bacteria species can stay alive on cockroaches' body surface for a few days [3] .
Cockroaches are omnivorous [4] and the hatred habit of vomiting part of eaten food in nutrition place as well as their contaminated surface body can infect patients' food and hospital equipments [1, 3] . Cockroaches excrement is a compound such as xanthurenic acid, cinnamic acid and 8-hydroxy-quinaldic acid. These compounds are tryptophan derivatives and property mutagenesis and carcinogens [2] . Nocturnal activity and nutritional behaviors are important to increase the potential of diseases transmission by them [1] .
Some researchers have shown that the cockroaches can potentially carry pathogenic bacteria and play an important role in their spread in the hospitals and environments [3, 4, 5] . Fakoorziba et al showed that the bacteria carried by cockroaches are responsible for nosocomial infections, which is unfortunately paid less attention to this issue in the hospitals [5] .
In addition, the researches carried out in Iran indicated the decrease of susceptibility level to pyrethroid insecticides in cockroaches [6, 7] that it reveales how hard is controlling of cockroaches.
So, considering the importance of cockroaches in mechanical and biological transmission of pathogenic 14 wards of 5 hospitals. After having their identification determined by detection key, all of them were used to isolate bacteria from cuticle and alimentary tract. Results: From four identified species, Blatella germanica were the most common in all of the wards (88.8%) and next was the Periplaneta Americana (8%). 20 bacteria species isolated from cockroaches' surface and 21 from digestive organ. Escherichia coli were the most predominant bacteria isolated from external surface (26.5 %) as well as alimentary tract (30.8%). The frequency of investigated bacteria on cockroaches' body surface was not significantly different between Periplaneta Americana and Blattella germanica except for Kllebsiella oxytoca (P<0.001) and Providensia Spp (P=0.035). Also, frequency of detected bacteria in cockroaches' digestive organ was not significantly different between these two species. Furthermore, the frequency of bacteria isolated from the cockroaches' external surface was not significantly different from that of digestive organ except for shigella disantery (P<0.001), Pseudomonas aeroginosa (P<0.001) and Klebsiella oxytoca (P=0.013). Conclusions: Since cockroaches can carry pathogenic bacteria, so their existence in the hospitals could be a serious public health problem. It is suggested to compile programs in order to control cockroaches especially in the hospitals.
Contents lists available at ScienceDirect bacteria in hospitals, the current investigation was carried out in Hamedan hospitals, west of Iran, in order to study bacteria carried by cockroaches in relation to their distribution in different hospital wards.
Materials and methods
This descriptive-analytic study was performed in 2009 The cockroaches were collected by direct collection, sticky traps and glass traps [3, 8, 9] . The collected cockroaches were carried in sterile tubes to a reference laboratory affiliated to the Hamedan University of Medical Science. It is noteworthy that each sterile tube was allocated to only one cockroach in order to prevent incorporation of cockroaches' contamination.
The glass trap was formed from glass or plastic narrow drum within a wide mouth and with a height of about 20 -15 cm and was constricted by funnel paper. The inside lib of the drum was lubricated with oil for prevention of cockroaches coming up. The attractant material, which was used as bait inside the glass traps, was bread and cake. There are two ways for guidance of cockroaches into this trap: set the trap on the earth at the same surface, this is not feasible due to stone or ceramic floor in the hospitals, and the second way, which was used in this study, is using paper strips to help roaches move up and fall into trap [2] .
Sticky traps were formed from a tile with approximate size of 15 cm×15 cm. Bread or cake used as bait in center of circular dry adhesive. Cockroaches caught on the tape, placed as attraction bait, when came for eating. These traps were embedded after sunset in the appropriate places such as corners of the patient's room, under dresser, under refrigerators. The samples were collected at the next night. After transferring the samples to the laboratory, each of them was anesthetized by chloroform. Firstly, their genera and species with stereo-microscope were identified using specific detection key [2, 3] . Then each of the samples washed into sterile glass containing 2 mL sterile saline and the resulting suspension was cultured. Next, samples washed in ethylic alcohol lasting 2 min for removing the external contamination. Finally, their intestines isolated from mouth to anus and after washing and crushing into 2 mL, sterile saline was used for culturing.
In this study the internal and external samples were inserted to bacterial culture media including Eosin Metilin Blue (EMB), blood agar (BA), salmonella shigella agar ( Figure 1 . Percentage of the cockroaches' species collected from Hamedan hospitals.
In this investigation, totally 250 cockroaches were collected from five hospitals of Hamedan County. Four cockroach's specimens were identified including: Periplaneta Americana, Blattella germanica, Blatta orientalis and P. australasiae. The most predominant specie was Blattella germanica (88.8%), and the less was Blatta orientalis (0.8%) (Figure 1 ). Table 1 shows the number of cockroaches' species collected from various sites of the Hospitals. The samples were collected from 14 different places. The maximum numbers of cockroaches were collected from cook house (32.4%) and the minimum were collected from surgery ward (1.2%). All of the collected cockroaches were used for detection of bacterial contamination. 76.1% of German cockroaches and 75% of American cockroaches had at least one bacteria species on their external surface while all of the P. australasiae and Blatta orientalis had external bacterial infection. Also, 86.5% of Blattella germanica and 95% of Periplaneta Americana had at least one bacteria species on their digestive organ (Table 2) .
Totally, 24 bacteria species were extracted and identified. Twenty bacteria species were isolated from the cockroaches' body surface after having the suspension cultivated. The most predominant species of bacteria was E.coli (26.4%), and the lowest found was Edwardsiella (0.4%).The frequency of investigated bacteria on cockroaches' body surface was not significantly different between Periplaneta Americana and Blattella germanica except for Kllebsiella Oxytoca (P<0.001) and Providensia Spp (P: 0.035) ( Table 3, Table 4 ). Also, twenty one bacteria species were detected from the samples' digestive organ (Table 3) . Furthermore, the body surface of E.coli (30.8%) was the most frequently isolated from cockroaches' alimentary tract while the least contamination approved to Morganella morganii (0.8%). Frequency of detected bacteria in cockroaches' digestive organ was not significantly different between Periplaneta Americana and Blattella germanica (Tables 3, Table 4 ).
P. australasiae
Our results showed that frequency of bacteria isolated from the cockroaches' external surface was not significantly different from that of digestive organ except for Shigella disantery (P<0.001), Pseudomonas aeroginosa (P<0.001) and klebsiella oxytoca. 
Discussion
Our study revealed that two identified species including Blattella germanica and Periplaneta Americana were the main active cockroaches in the studied hospitals. This result is in consistent with those of vahabi et al. carried out in two hospitals of Sanandaj city, west of Iran, indicated two cockroaches' specimens including Periplaneta Americana (44.4%) and Blattella germanica (55.6%) [3] . Furthermore, Zarchi et al. in a study done in three hospitals of Tehran city, reported the three species composition involving Periplaneta Americana (65.6%), Blattella germanica (12.1%), Blatta orientalis (22.3%) [10] . According to these researches and other similar studies in different parts of Iran, it seems that two species, Blattella germanica and Periplaneta Americana, are the predominant cockroaches in Iranian hospitals [10] . Also, in a research conducted by Pai HH et al. in selected hospitals in China, they reported Periplaneta Americana and Blattella germanica as the most common species, respectively [11] . Our investigation showed that the maximum numbers of collected cockroaches belonged to the cook house (kitchen) followed by Urology ward next. Also, this study shows that German cockroaches were the leading species in nine sites of the hospitals. These results are similar to those of Gliniewicz et al. They identified Blattella germanica in 70% of Poland hospitals, more in the kitchen, clothes storage, and in the elevator. Also, he mentioned that outer body surface of roaches gets infected with several bacteria that cause nosocomial infection [12] . Moreover, Pai et al in a study done on selected hospitals in China, found P. Americana more often in non-clinical areas (64.5%) and B. germanica in clinical areas (78.1%). He pointed out no significant difference between P. americana and B. germanica [11] . The cockroaches' especial importance is their ability in contamination and transferring various potential pathogenic bacteria vectors in each area. The presence of cockroaches in a pathogenic and potentially pathogenic bacteria-rich environment, such as hospitals, is more serious than in a bacteria-poor environment [3] . In our investigation, twenty bacteria species were isolated from the cockroaches' body surface. E.coli and Edwardsiella were found the most and the least bacteria species, respectively. In Vahabi's research the most frequent extracted bacterium from cockroaches' external body surface was Escherichia coli and the second was Proteus, which were potential pathogens [3] . In the same researches, the bacteria species were isolated from the cockroaches' body surface as mostly identified in our investigation [10, 13] . In this study, twenty two bacteria species were isolated from the cockroaches' alimentary tract. In this regard, the body surface of E.coli was the most frequently isolated from cockroaches' intestines while the least contamination approved to Morganella morganii. The bacteria species identified in alimentary tract in this study are almost in consistent with the results of some other researches [14, 15] . Lin et al. reported the bacteria specimens isolated from cockroaches including Escherichia coli, Pseudomonas Arinosa, Salmonela and Staphylococcus aurous [13] .Also, Zarchi and Vatani , detected E. coli, Streptococus and Bacillus as the most isolated bacteria from hospital cockroaches [10, 18] . Different from our study, Vahabi et al, in an investigation carried out in Sanandaj hospitals, west of Iran, reported E.coli as the least bacteria species in cockroaches' digestive organ [3] . According to our results, most of the isolated bacteria species were not significantly different between the external surface and digestive organ. These results also were indicated Olivia et al. about Blattella germanica [14] . Moreover, Vahabi et al revealed that the most frequently presence of bacterial species, identified from collected hospital cockroaches, were gram-negative bacilli, especially in the Enterobacteriaceae family [3] that can cause sepsis, gastroenteritis, urinary, biliary, pneumonia and wound infections. Since cockroaches can transfer pathogenic organisms from infected sources to uncontaminated material in the hospitals [16, 17] . Therefore, their existence in hospitals can be a serious public health problem. Based on these results, it is suggested to compile a national or international cockroaches' control program, especially in hospitals, in order to prevent nosocomial infection. Surely our findings and other similar studies will increase the awareness and susceptibility of health systems in removing this pest from hospitals' environment. Since in our study, cockroaches' collection was done usually during the night, because of patients' sleeping and prevented by hospitals' personnel, it was the major limitation for cockroaches' collection in that time. We solved this problem by coordination with the hospitals' authorities.
